Osteogenic potential of rat mesenchymal stem cells after several passages.
Osteogenic potential of serially passaged rat bone marrow derived mesenchymal stem cells (BMCs) was evaluated for clinical feasibility. Osteogenic differentiation in vitro was evaluated by means of the concentration and mRNA expression of alkaline phosphatase and osteocalcin. For in vivo osteogenesis, BMCs in various degrees of differentiation were implanted into the athymic mice. Although elevated levels of osteogenic markers were prominent in the less passaged BMCs continuously cultured with osteogenic supplements (OS group), they decreased with passaging. Similar to the in vitro experiments, abundant bone and cartilage formations inside the membrane were observed in the P0 through P2 cells of the OS group. In the P3 cells, however, the chambers were filled with fibrous tissues showing the failure of osteogenesis. Establishment of the culture conditions that permit the rapid expansion of BMCs while retaining their potential for differentiation will be required for future clinical applications.